Stress-induced activation of CRF and c-fos mRNAs in the paraventricular nucleus are not affected by serotonin depletion.
The role of serotonin in regulating the stress response is controversial. We have investigated the effects of serotonin depletion by p-chlorophenyl-alanine (PCPA) on corticotrophin-releasing factor (CRF) mRNA and c-fos mRNA responses in the paraventricular nucleus (PVN) together with circulating levels of ACTH and corticosterone to both physical and psychological stressors in the rat. PCPA pretreatment, which resulted in a 95% depletion in hypothalamic serotonin, had no effect on basal levels of ACTH or the increase in response to the physical stress of hypertonic saline. Plasma ACTH concentrations were also not affected by serotonin depletion in response to the predominantly psychological stress of restraint. Both basal and restraint stress-induced circulating corticosterone levels were however further stimulated in the PCPA-pretreated rats suggesting a possible inhibitory serotoninergic tone at the adrenal level. C-fos mRNA was undetectable in control animals. Activation of c-fos mRNA in response to stress was unaffected by serotonin depletion and the activation of magnocellular PVN and supraoptic nucleus cells was demonstrated to be stressor dependent. Basal and stress-induced levels of CRF mRNA were unaffected by PCPA pretreatment. It appears therefore that under these experimental conditions there is little if any involvement of serotonin in either basal levels or the stress-induced activation of the hypothalamo-pituitary-adrenal axis in vivo.